Signal peptide-independent secretory expression and characterization of pullulanase from a newly isolated Klebsiella variicola SHN-1 in Escherichia coli.
A strain with the power to produce extracellular pullulanase was obtained from the sample taken from a flour mill. By sequencing its 16S rDNA, the isolate was identified as Klebsiella variicola SHN-1. When the gene encoding pullulanase, containing the N-terminal signal sequence, was cloned into Escherichia coli BL21 (DE3), extracellular activity was detected up to 10 U/ml, a higher level compared with the results in published literature. Subsequently, the recombinant pullulanase was purified and characterized. The main end product from pullulan hydrolyzed by recombinant pullulanase was determined as maltotriose with HPLC, and hence, the recombinant pullulanase was identified as type I pullulanase, which could be efficiently employed in starch processing to produce maltotriose with higher purity and even to evaluate the purity of pullulan. To investigate the effect of signal peptide on secretion of the recombinant enzyme, the signal sequence was removed from the constructed vector. However, secretion of pullulanase in E. coli was not influenced, which was seldom reported previously. By localizing the distribution of pullulanase on subcellular fractions, the secretion of recombinant pullulanase in E. coli BL21 (DE3) was confirmed, even from the expression system of nonsecretory type without the assistance of signal peptide.